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THE GROWTH RINGS ON THE OTOLITHS OF THE OIL SARDINE, SARDINELLA 
LONGICEPS CUV. AND VAL. '· 
THE importance of the study of gruwth rings 
on the otoliths and scales e;f fishe3 for age 
d<:!termination, by which alone the passage of 
year clC'.sses of commercially importa:1t fishes 
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can be followed through the fishery, appear.;; 
to have been \vell reali"3ed in European coun-
tries where intensive investigations on these 
structures have b~en made for several years. 
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Photomicrographs 1 ~5 
1. Ri ght 0tolith of Sardilldla longiups showIng O_l~ growth ring. X 16. ( 128 0\11, gonads undeveloped, 25th 
h'onmbfr 1948.) 2. Right otolith of Sardint'/la longiceps showing one gro',',.-t~l ring ,ud a wide second growth zone. 
x 16. (150 mm., immature male, 29th November 1948.) 3. Right otolith of S{/T(/ind/a longiups showing two 
gro\\th rings. X 16. (195 mOl., female, 31st July 19+8.) 4. [{ight otolith af Sardilldla I01tgiajJs showing three 
grQ\\th ri ng s. X 16, (203 mm. , male, 19th October 1948.) 5. Right otolith of Sardine/fa /oll"rriceps showinf; 
~'\lO glowth rings and fals~ rings (F) . X 16. (195 mm·, female, 19th OctQlwr 1918 ,) 
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In India, however, judging by the paucity of 
investigations in this field, very little attention 
appears to have been devoted to the determina-
tion of age of even the economically more 
important fishes. The observations of Rao 
(935) and Sastry (1936) on the otoliths 
of Psettodes erumei, of Hornell and Nayudu 
(1923) and Devanesan (1943) on the growth 
rings on the scales of Sardinella longiceps, and 
of Chacko, Zobairi and Krishnamurthi (1948) 
on the radii (circuli ?) of the scales of HHsa 
ilisha may be mentioned in this connection. 
Hornell and .. Nayuduwere the first in India 
t 'J detect the presence of growth rings on the 
scales of the oil sardine and to conclurle that 
they are formed when growth ceases with the 
scarcity of planktonic food, and that its long-
evity is limite1 to two and a half years. 
According to them the oil sardine attains sexual 
maturity and adult size of 15 cm. at the end of 
one year, the growth becoming extremely slow 
thereafter. In the cour3e of a detailed study 
of the scales, Devanesan has noted the first 
gro ·.vth ring on the scales of young oil sardines 
of 6·5 cm. in length and six of them in fish of 
8·7 cm. and suggested that nine and fourteen 
growth rings may be expected to be present in 
fishes of 15 and 18 cm. size group3 respectively. 
It appears probable that he has include1 the 
fah: e rings also in his counts, which could be 
distinguished from the true rings by the char-
acteristics given by Walford and Mosher 
(1943) for the Californian sardine, Sa-rdinops 
crerulea. The conclusions of these authors, 
therefore, are so widely different that the span 
of life of the oil sardine, which ranks as the 
b~st known commercial fish of this country has 
been in doubt. 
In view of the prevailing contrad.ictory 
opinions on the age of the oil sardine, as judg-
ed by the study of the scales) special attention 
was given to the study of otoliths and scales, 
particularly to the former to determine their 
valu ~ in age determination. Contrary to the 
statement made by Hornell and Nayudu that 
"no definite lin ~s of growth can be made out 
even when the otoliths are ground to thin 
flakes," the presence of distinct periodical 
growth rings has now been detected Oi""i. the 
otoliths of the oil sardine. These rings can be 
made out faintly even in wet otoliths imme-
diately after removal from the fish, but they 
b~come mor:> pronounced after treatment in 
the following manner. They are subjected to 
upgraJing in different strengths of alcohol , 
drying, treathg with xylol and mounting in · 
canada balsam on slide." provided with a cir-
cular piece of bristol board having two 
punched ci rcular holes, in each 01 which an 
ot olith is placed. It may be mentioried here 
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that when the otoliths are in alcohol and xylol. 
the white opacity of the growth zones and the 
translucency of the growth rings respectively 
become more pronounced. The degree of opa-
city of the growth zones can be easily controll-
ed by varying the period for which the otoliths 
remain in alcohol. Such preparations, when 
viewed under the low power of the binocular 
microscope with reflected light, show the 
growth rings as translucent dark zones concen-
t.ric with the margin of the otolith, while the 
intervening growth zones appear opaque white. 
The photomicrographs of otoliths reproduced 
here are taken with reflected light and show 
clearly the first, the second and the third 
growth rings. Sometimes false rings also 
appear, but these could be easily distinguished 
by their line-like appearance and tendency to 
join a growth ring. Occasionally otoliths fail 
to show the growth rings for reason~ not at 
present known. In the majority of the otolith 
preparations only the first and the second 
g~ .. owth rings are seen and in a few prepara-
tions the third ring is also seen at the posterior 
broad end of the otolith. My study of the 
otoliths of the oil sardine inclines me to the 
view that these rings are formed annually, 
probably during De~ember to April when 
scarcity of planktonic food has been noted by 
Hornell and Nayudu, and that the average life 
of the fish is about t hree years. Judging from 
the size of the fish, the number of growth rings 
and · the width of the last growth zone on the 
otoliths, it can be stated that the size at matur-
ity, of 15 cm., is reached when the oil sardines 
are about two years old. 
A detailed account of these investigations 
will be published elsewhere. 
My thanks are due to Dr. H. Srinivasa Rao 
and Dr. B. S. Bhimachar for their kind encour-
agement and discussion on the subject. 
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